10 strains of rice belonging to Oryza sativa L., 0. perennis Moench. or 0. glaberrima Steud. were used. Their accession number, habit (floating or non-floating) and native place are listed below;
All materials were seeded on May into experimental paddy plots on June nium sulphate, 28 g of superphosphate were applied to the experimental plots. 374. The work has was begun on July 18th and finished on September 29th, lasting for 73 days.
Throughout the experiment the temperature of water was approximately 23°C, which is rather low for rice.
The experiment was carried out in a small reservoir 5 m long, 2 m wide and 3.5 m deep, which was made water proof by vinyl sheets. 6 wooden boxes, each being 1.8 m long, 0.3 m wide and 0.3 m deep, were suspended in the water on iron chains.
Each box was gradually sunk to an increasing depth at a different rate, namely, 0 (control), 1.5, 3.1, 4.6, 6.2 or 9.3 cm per day. The last 3 boxes reached to the bottom on the 66th, 49th and 33rd day from the beginning of the experiment and remained there.
The boxes were separated into 3 even sections.
A single plant taken at random from each strain was planted in each section and a randomized block design consisting of 10 strains and 3 replications was adopted.
The 6 boxes were randomly placed in regard to the sinking rate.
Date of submersion was recorded for individual plants.
At the end of the experiment their height (H), total internode length (I) and number of internodes (N) were recorded. During the experiment no panicles were formed. Accordingly the plant height (H) was estimated by the length of the whole plant from the base of the stem to the tip of the leaf. Total internode length (I) was measured from the base of a plant to the last node. The difference between plant height and total internode length (H-I) was also calculated and designated as the length of the floating leaf (F). The average internode length (i) was calculated by dividing the total length of internodes by their number (IJN).
Results
The end performance of 10 strains is shown in Fig. 1 for all different sinking rates except the highest, 9.3 cm per day.
Averages of number of days of floating, plant height, total internode length, number of internodes and internode length are summarized in Table 1 . The data were subjected to an analysis of variance. F-values and the least significant difference of means at the 5 % level (5% LSD) are also given in the same table.
Based on the total internode length, the 10 strains can be classified into 3 distinct groups with respect to their floating habit. Strains 3, 4, 9, and 10 belong to the non-floating group, because they did not show any elongation of the internodes. The other strains elongated internodes to more or less extent. Among them the total internode length of 1, 2 and 5 was distinctly greater than that of 6, 7 and 8. The former group will be called pronounced floaters and the latter weak floaters.
The average number of days of floating is entirely dependent upon plant height, which is determined by length of the floating leaf and total internode length. Relation of leaf length (F) and total internode length (I) to plant height (H) was analyzed using correlation and standard partial regression coefficients.
Results of the analysis are summarized in Table 2 .
In all pronounced floaters (1, 2 and 5), plant height is almost strictly correlated with total internode length and very little with leaf length, whereas no correlation was found between the last two. A comparison of b-primes indicates that the effect of leaf length on plant height is, if any, only about one-to two-tenths of that of total internode length.
From those results it can be said that pronouncedly floating habit is almost entirely dependent upon the increase of the total internode length. The situation is, however, a little different in weak floaters (6, 7 and 8) . In these strains a significant correlation was found between plant height and leaf length, in addition to a highly significant correlation between the former and total internode length . Apparently, the floating habit of those straits is dependent, partly, upon the elongation of leaves and, partly, upon the increase of total internode length.
The next question raised was whether the increase of total internode length is dependent upon the increase of internode number or upon the elongation of internodes.
For answering this question, a relation of internode number (N) and average internode length (i) to total internode length (I) was analyzed using correlation and standard partial regression coefficients.
The results of the analysis are summarized in for each strain from the record.
For a comparison, the plant that performed best in this experiment was selected from the control and a high sinking rate-plot; the latter representatives of strains 1 and 5 were from the 4.6 cm/day plot and that of strain 2 from the 3.1 cm/day plot.
Length of individual internodes of the collected plant is shown in Fig. 2 
Discussion
The experimental results indicated that an increase in plant height was primarily dependent upon the increase in total internode length. In addition, the latter character is more critical than plant height for differentiating various strains as to their floating habit, as indicated by its much larger F-values.
Rate of internode elongation per day can be estimated from the total internode length measured at the beginning and at the end of the experiment and the number of days of floating. The rates obtained for the 3 pronounced floaters are shown in Fig. 3 .
It is noted that the rate of internode elongation is, within a limit, almost proportionally increasing with the rate of sinking. A linear regression within the limit was calculated for each strain and drawn in the above figure. The response of individual strains can be characterized by 3 factors determining the regression line. The first is a point where the regression line is across the vertical axis, the second is its slope and the last is the limit on the vertical axis, within which a linearity exists. Those factors will be called hereafter as factors, a, b and c, respectively. Biologically speaking, the factor a indicates the rate of internode elongation under a normal paddy condition. Strains, which have a large a value, will elongate the internodes even under normal conditions and will tolerate a sudden flood to a certain extent.
In this regard, the factor a can be considered as an index of resistance to a sudden flood. The factor b is an index of the capacity to increase the internode length in response to a raise of water level. A strain, that has a larger b factor, can tolerate longer a chronically rising water-level than that having a smaller b, if both have the same a. The factor c indicates the maximum rate of internode elongation.
4 strains (3, 4, 9 and 10) which were previously classified as non-floating have a, b and c amounting to zero. 3 strains (6, 7 and 8) classified as weak floaters are characterized by very small a and c values but their b's, whose average was 0.64, are comparable to those of the pronounced floaters (1, 2 and 5), which can be characterized by large a and, particularly, c values.
Among those, strain 1 has an extremely large a and rather small b value. Strain 2 has a large b but the smallest a value.
Strain 5 has a moderate a and the largest b and c. In this respect, strain 5 can be considered as the best floater.
At the species level, it can be said that the floating habit exists in all 3 species tested here. All 3 strains of 0. perennis had floating habit.
The strain collected at
Assam was superior to any other cultivated floating rice tested so far. The other strains from Thailand were only slightly floating.
Concerning 0. sativa, strains 1 and 2 are classified as deep water paddy and strain 3 as shallow paddy, in their native places. In fact, the first two revealed a strong floating habit but the third strain did not differ in this experiment from a non-floating strain. 0. glaberrima, as a whole, seems to possess the weakest floating ability and its floating variety was only slightly floating.
Summary
The floating habit of 10 strains belonging t~ Oryza sativa, 0. perennis or 0.
glaberrima was studied by sinking them up to 3 m deep in water at 6 different rates, namely, 0 (control), 1.5, 3.1, 4.6, 6.2 and 9.3 cm per day. Number of days of floating, plant height, leaf length, total internode length, number of internodes and average internode length were observed. From this experiment the following results were obtained.
(1) The 10 examined strains can be classified into 3 groups regarding the floating habit. Strains 1 and 2 of 0. sativa and strain 5 of 0. perennis were pronouncedly floating, strains 6 and 7 of 0. perennis and strain 8 of 0. glaberrima were weakly floating, and strains 3 and 4 of 0. sativa and strains 9 and 10 of 0. glaberrima were non-floating.
(2) In the pronounced floaters the increase in plant height under flood conditions is almost entirely dependent upon the increase of the total internode length but little upon length of a floating leaf. Effect of the latter is, however, rather important in the weak floaters.
(3) The increase in total internode length is almost equally dependent upon the increase in the number of internodes and their elongation.
(4) Internode length of floating rice types collected in their native places was extremely variable, while that of the experimentally raised plants was uniform. Length of almost all internodes of the collected plants falls within the range of the average internode lengths of the experimental plants raised in the control and a high sinking rate-plot.
(5) Rate of internode elongation increases, within a limit, proportionally with sinking rates.
Floating habit of individual strains can be characterized by 3 factors, a, b and c, which determine a regression of the rate of internode elongation on the sinking rate. Factor a, indicating the rate of internode elongation achieved under normal conditions, can be used as an index of resistance against a sudden flood.
Factor b represents the slope of the regression line and indicates the capacity of a strain to elongate the internodes in correspondence to water raise. The third factor c represents the maximum rate of elongation.
(6) Analysis of those 3 factors is a useful means to characterize the floating habit of individual strains.
Among the 3 pronounced floaters, strain 1 has an extremely large a and the smallest b, being most resistant against a rapid sinking for a short period. 
